THE possible value of hyaluronidase in the treatment of renal lithiasis was first pointed out by Butt et al. (1952). Having found 'that an injection of hyaluronidase cleared the urine in patients who previously had a turbid urine they postulated that a hyaluronidase substrate was probably a normal component of urine, and that this was responsible for maintenance of the normal colloid-crystalloid balance. An upset of this balance was probably an important factor in the production of urinary calculi, and this could be corrected by the administration of hyaluronidase, which increased the amount of protective colloid in the urine.
actually enhances the production of magnesium ammonium phosphate hexahydrate in the rat. That the zinc does not inhibit any action which hyaluronidase may exert on calculus formation is proved by the fact that no zinc is found in the stones even in those layers in closest contact with the pellet.
In view of these results, it was considered very doubtful whether the work of Butt et al. (1952) -would be substantiated in clinical practice. It was decided to await the results of further clinical trials by other centres before embarking on this method of therapy. REFERENCE BuTT, A. J., HAUSER, E. A., and SEIFTER, J. (1952) J. Amer. med. Ass., 150, 1096. The Influence of Hyaluronidase in Renal Lithiasis (1952) . Having found 'that an injection of hyaluronidase cleared the urine in patients who previously had a turbid urine they postulated that a hyaluronidase substrate was probably a normal component of urine, and that this was responsible for maintenance of the normal colloid-crystalloid balance. An upset of this balance was probably an important factor in the production of urinary calculi, and this could be corrected by the administration of hyaluronidase, which increased the amount of protective colloid in the urine.
Butt reported 24 cases of renal stone which had been followed for periods of eleven to twenty-one months. On hyaluronidase therapy, 19 of these cases showed no new stone formation and no increase in size of existing stones, and in 4 cases there was actual diminution in the size of stones already present.
Encouraged by these results, we therefore decided that we would give the administration of hyaluronidase a trial in certain cases of lithiasis, either prophylactically or as a definitive treatment, and wve have now given it in 8 cases of renal stone which we considered suitable. It is on these cases that this communication is based.
For various reasons we considered them unsuitable for surgical intervention and hoped that some might be influenced by the administration of hyaluronidase.
Case L.-A fit man of 36, who three months previously had had a small stone removed from the upper calyx of his right kidney, and then presented again with further symptoms of severe loin pain and hiematuria. X-ray showed a single small calculus in the middle calyx of the right kidney.
In view of the small size of the calculus and the probable difficulty of the operation, it was decided to give the patient a course of hyaluronidase in the hope of alleviating his symptoms. He was therefore given daily subcutaneous injections of 1,000 units of hyaluronidase for three months, but throughout this time his symptoms continued and, in fact, became more severe, necessitating surgical treatment. An X-ray taken immediately before operation showed the calculus to be virtually unaltered in size, or, if anything, very slightly larger than before. Case II.-Male aged 43, who fifteen years previously had had a right nephrectomy for stone, and eight months previously a pyelolithotomy for a staghorn calculus on the left side. He was now complaining of an aching pain in the left loin and X-ray showed two small opacities in the lower calyx of the left kidney.
Since these were small stones in a solitary kidney which had already been operated upon recently, hyaluronidase treatment was tried. Daily injections of 1,000 units were started and given over a period of nine months. During this treatment his symptoms, which had never really been severe, were unaltered but repeated X-rays showed gradual increase in size of the calculi. The final X-ray after nine months' treatment showed a considerable increase in size of the calculi and yet during the whole course of treatment he had maintained a high fluid intake and output.
Case III.-A male aged 64, who suffered from severe chronic bronchitis and emphysema. Twenty years previously he had had bilateral nephrolithotomy performed and had had symptoms of recurrent stones for ten years. His main complaint was of hwematuria, with occasional episodes of recurrent infection, but there was little pain. X-ray showed multiple bilateral renal calculi.
It was decided that because of the scattered situation of the stones and his poor physical condition, operative treatment was out of the question. He was started on a course of hyaluronidase injections of 1,000 units every other day, and continued this treatment for nine months. During the course of treatment his pre-existing hypertension became worse and latterly he developed renal failure, was admitted to hospital and died within a month. An X-ray taken shortly before death showed a slight increase in size of the calculi, and a "fanning-out" of those in the left kidney, presumably due to hydronephrosis. Case IV.-A male aged 58, who had had a right nephrectomy for stone thirty-five years ago, a left ureterolithotomy twenty-three years ago and a left pyelolithotomy eight years ago. A further stone formed in the lower pole of the left kidney six years ago. An X-ray taken in July 1953 showed three stones in the left kidney, each in a minor calyx, without much dilatation and with fairly good renal function. There had been little change in the size of the stone in the lower calyx over the last six years. He had recently spent Proceedings of the Royal Society of Medicne 30 three months in a mental hospital and on account of this and his physical condition further surgical treatment was considered inadvisable. He was, however, having attacks of pain and was therefore put on hyaluronidase.
He was given 100 daily subcutaneous injections of 1,000 units of hyaluronidase and his backache was much improved. The final X-ray, however, showed that there is marked increase in size of the lower stone, and this i ncrease has taken place while the patient has been on hyaluronidase ( Figs. 1 and 2) .~F IG. 1 (Case IV). Plain X-ray showing stone in FiG. 2 (Case IV) .-X-ray taken six months later, lower calyx which had scarcely increased in size after 100 injections of hyaluronidase. over a period of six years.
Case V.-Male aged 44, who was X-rayed after having passed a small stone, was found to have a further stone in the right kidney and some gravel in the left.
He was given a course of 4.0 injections of hyaluronidase on alternate days, and the final X-ray showed no change mn the size of the calculi.
Case VI.-A male aged 43, was first seen in an attack of right renal colic. X-ray at this time showed a stone obstructing the right ureter together with gravel in the lower poles of both kidneys. He was a diabetic requiring insulin injections Following ureterolithotomy the diabetes improved sufficiently to obviate the need for insulin.
He was started on hyaluromdase and given a total of 155 injections of 1,000 units on alternate days. During the treatment he passed a small stone from the left kidney (during which time incidentally he had glycosuria for three days), but the final X-ray after six months showed no other change. Case VII.-A man of 44, who, after an attack of left renal colic, was found to have a stone in the upper third of the left ureter together with a stone in each kidney. A left ureterolithotomy was performed but he had a further attack of pam on the left side six weeks later when the renal stone was found to have moved into the ureter. Some gravel was seen in the left kidney. A further X-ray on admission to hospital showed that the ureteric stone had disappeared although there was no evidence of his having passed it.
In view of the presence of another stone in the right kidney and gravel in the left, he was given a five-month course of hyaluromidase injections on altemate days. Re-examination after this treatment showed a further stone obstructing the lower third of the left ureter, but otherwise the X-ray appearances were unaltered.
Case VIIi.-An ex-Serviceman of 334 who since 1939 had had 9 operations for recurrent renal calculi-4 on the left and 5 on the right He had been m fair health, although he had a severe degree of hypertension, until one month previously when he develoPed attacks of severe right-sided renal and ureteric coic with hmmaturia. thexamition of the urine showed large quantities of amorphous debris with pus and red cels, but careful examination which included intravenous and retrograde pyelogrms failed to show any evidence of stone. It was thought that his colic was due to the passage of debris, and as hyaluronidase was known to be capable of reducing the turbidity of urine in certain cases it was thought it right be useful here.
Daily hyaluronidase injections were given over a period of four months. During this treatment, the urine showed no alteration and repeated X-rays faed to show any stone formation, but there was no symptomatic relief whatsoever in fact the attacks of colic becamne more severe. A ureteric catheter was passed and the renal pelvis washed out with Suby's solution. This gave immediate relief of symptoms which lasted for approximnately one month.
Twhree months later he was readmitted to hospital with gross hypertension and renal failure from which he died within a few days.
Post-mortem examination showed the kidneys to contain much soft chalky material but no actual stones were found. CONCLUSIONS Although our series of 8 cases is small we feel that it is reasonable to draw some conclusions and to compare our results with those reported by Butt et al. (1952) . In 19 of their 24 cases on hyaluronidase therapy there was no new stone formation, and no increase in size of existing stones, and in 4 cases there was actual diminution in size of existing stones.
While maintaining a high fluid intake and output and while receiving a comparable dosage of hyaluronidase, only 3 of our 8 cases showed no new stone formation. 4 showed an actual increase in size of existing stones, and in 2 of these cases the stones lay in a solitary kidney. In none of our cases was there any diminution in size of an existing stone.
In the case of the young man with phosphatic debris causing severe colic, we were most hopeful of obtaining at least some symptomatic relief, but hyaluronidase seemed to have no beneficial effect whatsoever. In fact, the only case in which there was relief of symptoms showed a marked increase in size of the renal stone during treatment, and presumably it was the fixation of this stone which gave him that relief.
Two of our cases died while receiving hyaluronidase but in neither case was death in any way thought to be attributable to the effects of this treatment.
Our results, therefore, have been disappointing and we have been led to believe that the administra' FIGS. 1 and 2. Sections of the piece of the vas excised at vasotomy. Fig. 1 shows the vas in its sheath (operation on right side), and Fig. 2 the naked vas (operation on left side).
accepted there are those who hold other views or admit other possibilities and it is often advised that the sheath of the vas should be divided as well as the vas itself (Schmidt and Hinman, 1950; Abeshouse and Lerman, 1950) . I remember hearing the same view expressed by a British urologist also about 1950. The matter has some importance both theoretical and practical. In its theoretical aspect it involves a consideration of the wtiology of epididymitis, in so far as this concerns the route
